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Cost modeling of integrated  
urban development
The article addresses land and property sustainability management objectives to implement the idea of sustaina-
ble development of urban areas. It is noteworthy that a land plot serves as the urban development framework that 
goes through the following stages in the process of transformation: 1) idea and conception of improvements; 2) de-
sign of improvements; 3) construction; 4) operation; 5) facility liquidation. The authors emphasize that the effective 
reproduction of housing requires tools of spatial economic modelling of projects for the integrated development of 
areas. Principal components of the basic element of the urban fabric were analyzed to develop the cost model of 
the integrated development of urban areas. In addition to elements of basic infrastructure (social, engineering, pub-
lic and business, housing, transport infrastructure, as well as infrastructure for economic activities), the model has 
improvement factors for each unit of infrastructure, which demonstrate the need to improve the quality of basic el-
ements against the regulatory benchmark to increase the total capitalization of urban assets. Sources of funding 
the integrated development of urban areas are presented as two units of infrastructure divided into funds of house-
holds, developers (builders), construction co-investors; funds of corporate suppliers of resources; budget resourc-
es; loan resources. To ensure the integrated development of areas, not involved in urban planning activities, cost 
models were developed for the integrated development of areas occupied by industrial enterprises, dilapidated in-
dividual houses, country houses and mom-commercial partnerships of gardeners, as well as disturbed urban are-
as (shallow and flooded areas, ravines, steep slopes). The ability to take into account features of each area will fa-
cilitate the sustainable development of cities and the whole country.
Keywords: sustainable development, urban infrastructure, cost model, cost efficiency, sources of funding

The implementation of the idea of sustainable 
development of residential housing through 
the attainment of social, economic, and envi-

ronmental goals accompanies the process of transi-
tion from resource consumption to integrated repro-
duction of resources [1]. The sufficient reproduction 
of adequate quality housing that meets the needs of 
the  population, coupled with the  maintenance  
of proper performance characteristics of residential 
housing contribute to its safe and effective use in 
the present and future. In this case, regular and ex-
tended reproduction of housing and facilities of utili-
ty, social, public, business and transport infrastruc-
ture is a factor of sustainable development of urban 
areas [2]. The general model used for the reproduc-
tion of housing and infrastructure is presented in 
Fig. 1. Effective housing reproduction needs spatial 
economic modelling tools applicable to the integrat-
ed spatial development projects. The spatial eco-
nomic modelling of such projects is an analytical tool 
used to assess the  investment attractiveness of 
the area that can accommodate a project, taking in-
to account urban planning and economic con-
straints, financial feasibility of the architectural and 
urban planning concept (master plan) of integrated 
development1.

The basic approach to IDA project selection of 
an is the choice of such an area to be transformed, 
that will ensure the implementation of an economi-
cally viable project amid existing urban planning 
constraints (density and functionality of develop-
ment), and, hence, it will raise private equity and 

minimize budget expenditures, on the one hand, 
and maximize the  benefit to be obtained by 
the property owners, on the other hand by boosting 
the value (capitalization) of the area as a result of 
the implementation of the IDA project.

Each major element of the  urban fabric has 
the following basic elements: social infrastructure Si, 
engineering infrastructure Eni, public and business 
infrastructure Pi, economic activity infrastructure Eci, 
housing infrastructure Hi, transportation infrastruc-
ture Ti. As a result, the total cost Ci of integrated de-
velopment of urban areas can be presented as (1):

	 (1)

where ks, kEn, kP, kEc, kH, kT are improvement factors 
for social, engineering, public and business infra-
structure, economic activity infrastructure, housing 
and transport infrastructure. They demonstrate 
the need to improve the quality of basic elements of 
infrastructure as parts of the urban fabric against 
the established standards to increase the total cap-
italization of urban assets. The value of the coeffi-
cient set for each element of infrastructure is deter-
mined by the  location of the  developed area, 
depending on its proximity to the  city centre 
(the largest value). These values explain what com-
ponents need to be improved to exceed the stand-
ard values, the  extent of an increase and 
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Fig. 1. Objectives of managing the sustainable development of land and property (a real estate facility)

the location of these elements to maximize the residential and com-
mercial property margin. 

Sources of funding, designated for the integrated development of 
urban areas, are outlined in Fig. 2 [3, 4].

If we address the reproduction of housing, public and business 
infrastructure, as well as infrastructure for economic activities, the ma-
jor source is the funds of households and participants in shared con-
struction, or savings, loans and state support funds. Few builders and 
developers contribute their cash into construction projects, while 
the majority uses different types of borrowed resources.

Engineering infrastructure is reproduced at the expense of con-
sumers of housing and utility services: residents compensate for 
the expenses incurred in the course of reconstruction, modernization 
or construction of new engineering facilities in accordance with 

investment commitments about the implementation of municipal in-
vestment programmes undertaken by owners and at the expense of 
legal entities and natural persons acting as investors making invest-
ments into construction and development of the housing and utilities 
infrastructure. In addition, a large share of social and transport infra-
structure facilities is paid for from the federal budget as the state sup-
port (the so-called infrastructure menu), regional budgets that make 
investments into target programmes for the development of local set-
tlements. Some facilities of social, engineering and transport infra-
structure are funded from extra-budgetary sources, including public-
private partnership (PPP), the  majority of which are concession 
agreements [5].

The analysis of spatial structure of large Russian cities has proven 
that industrial areas occupy 14–17 % (8–19 thousand hectares) of 

• �ensuring the authorized use of the land 
plot;

• �developing the concept of improve-
ments;

• rising consumer appeal;
• �minimizing the time and costs at subse-

quent stages

• reducing design and construction time;
• �developing the project of improve-

ments;
• rising consumer appeal;
• �minimizing the cost of design, con-

struction and operation

• meeting deadlines;

• �reducing the cost of construc-
tion;

• ensuring the quality of work;

• facility commissioning;

• �generating demand for  
the finished product

• �maintaining the compliance of engi-
neering systems with engineering 
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• �maintaining the facility in the proper 
operating condition (repairs, mainte-
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• reducing actual costs of maintenance;
• owner’s income support

• maximizing the owner's income;
• �managing changes in the size and 

purpose of premises; facility redevelop-
ment;

• rising consumer appeal;
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Fig. 2. Sources of funding for the integrated development of urban areas

• �federal budget funds (national pro-
jects, housing and public utilities 
development support fund, infrastruc-
ture budget loans, comprehensive 
programme for housing and public 
utilities modernization);

• �regional budget funds (regional target 
investment programmes);

• �local budget funds (municipal invest-
ment programmes);

• other sources
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the total city area, while dilapidated single-family houses and coun-
try house communities occupy 10–14 % (7–10 thousand hectares), 
and disturbed lands (waterlogged and shallow water areas, ravines, 
steep slopes and other areas not involved in urban planning activi-
ties) is on average 6 % of the total urban areas [6, 7].

The research has cost models for the integrated development 
of largest areas ignored by the urban planning projects in large cit-
ies [8, 9].

1. Cost model for the development of areas occupied by indus-
trial enterprises:

	 (2)

2. Cost model for the development of areas occupied by di-
lapidated single-family houses:

	 (3)

3. Cost model for the development of areas occupied by coun-
try houses:

	 (4)

4. Cost model for the development of disturbed urban areas:
it is proposed to estimate the cost of construction in shallow 

water and waterlogged areas according to the formula:

� �. ( ) .con n c drС С С V k 	 (5)

It is proposed to estimate the cost of construction, taking into 
account an increase in cost due to the development of ravine areas:

� � �. ( ) .con n c e drС С С С k 	 (6)

The cost of construction can be estimated using the following 
formula that takes into account an increase in price due to the de-
velopment of steep slopes:

� � �. ( ) .con n c e spС С С С k 	 (7)

Formulas (2)–(7) use the following designations: Сcon is the total 
construction cost; Сn.c is the construction cost under normal condi-
tions; Сbuy is the cost of acquisition of an industrial enterprise from 
the owner; Сdis is the cost of demolition and dismantling of existing 
buildings; Сrec is the cost of reclamation of a land plot (in case of 
a hazardous production facility that was in operation there); Сother is 
other contingencies (identification and preservation of cultural herit-
age; archaeological research; additional court charges); Сcom is 
the  cost of compensation due and payable to owners of 

single-family houses, garden property; Сev is the cost of evaluation of 
the property within the boundaries of areas selected for comprehen-
sive development; Сeng is the cost of construction or modernization 
of engineering infrastructure within the area; Сdr is the average cost 
of drainage arrangement (per 1 m3); V is the amount of drainage ar-
rangement work, in m3; k = 1–1.45 is the coefficient that takes into 
account higher construction costs due to severe working environ-
ments and longer hours of construction machine operation; Сe is 
the average cost of earthwork; Сdra is the average cost of drainage 
and extra efforts aimed at groundwater management; Сsp is the aver-
age cost of slope strengthening work.

The cost modeling of the integrated development of various ur-
ban areas, taking into account the characteristics of each area will 
stimulate the sustainable development not only in urban areas, but 
also in the country as a whole, since more than 75 % of Russia's GDP 
is generated by the cities. Synchronization between current and fu-
ture state programmes at all government levels, private investments, 
and special taxation regimes will level the “shocking” effects on 
the country's budget in the course of development of urban areas. 
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Стоимостное моделирование 
комплексного развития  
городских территорий
Для воплощения идеи устойчивого развития городских терри-
торий в статье рассмотрены задачи управления устойчивым 
развитием всего земельно-имущественного комплекса. От-
мечено, что основой развития в городе является земельный 
участок, который в процессе преобразования проходит сле-
дующие стадии: 1) идея и  формирование замысла проекта 
улучшений; 2) проектирование улучшений; 3) строительство; 

4) эксплуатация; 5) ликвидация объекта. Авторами отмечает-
ся, что для эффективного воспроизводства жилого фонда не-
обходимо использовать инструменты пространственно-эконо-
мического моделирования проектов комплексного развития 
территорий. По результатам анализа базовых составляющих 
основного элемента планировочной структуры города была 
сформирована стоимостная модель комплексной застрой-
ки городских территорий, которая включает в  себя поми-
мо основных инфраструктурных элементов (социальная, ин-
женерная, общественно-деловая, жилищная, транспортная 
инфраструктура, а  также инфраструктура экономической 
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 деятельности) коэффициенты улучшения для каждого инфра-
структурного блока, которые отражают необходимость повы-
шения качества базовых элементов по  сравнению с норма-
тивным для увеличения совокупной капитализации городских 
активов. Отдельно представлены источники финансирования 
комплексной застройки городских территорий по  двум ин-
фраструктурным блокам, которые подразделяются на: сред-
ства домохозяйств, застройщиков (девелоперов), участников 
долевого строительства; средства ресурсоснабжающих ор-
ганизаций; бюджетные ресурсы; заемные ресурсы. Для ком-
плексного развития площадей, не вовлеченных в градостро-
ительную деятельность, предложены стоимостные модели 
комплексного развития территорий, занятых промышленны-
ми предприятиями, ветхими индивидуальными жилыми дома-
ми, дачными и садовыми товариществами, а также нарушен-
ных городских территорий (мелководные и  подтопляемые, 
овраги, крутые склоны). Учет особенностей каждой террито-
рии послужит стимулом для устойчивого развития как горо-
дов, так и страны в целом.

Ключевые слова: устойчивое развитие, инфраструкту-
ра города, стоимостная модель, экономическая эффектив-
ность, источники финансирования
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